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The purpose of this study is to detect possible impact of global warming on agriculture over Gaza. The
longest and continuity data of annual average rainfall and temperature obtained cover a period of 36 
years (1982-2018). Furthermore, the agricultural avil ble data has been collected from the Palestinian 
Central Bureau of Statistics and the Ministry of Agriculture during 1993 to 2010. In this study, The 
rising temperatures have caused many agricultural pests that were unknown before, which has led to 
the destruction of many trees and the use of expensive pesticides. Moreover, the high soil temperature 
leads to an increase in the evaporation process, and he ce to soil salinity and reduced fertility. The 
decreasing rainfall trend in Gaza has resulted in increasing the demand for groundwater irrigation. 
Taken into account all the aforementioned, there is a high need to develop varieties and seeds capable 
of growing in changing climatic conditions. 
 
 
1. Introduction  
 
The climate change or in other words the global warming, refers to the small rise in average Earth’s surface 
air temperature, a phenomena with severe consequences. The predictable changes in temperature over the next 
30-50 years are expected to be in the range of 2-3°C (IPCC, 2007). The Intergovernmental Panel on Climate 
Change has stated that, as long as the mean global surf ce air temperatures rises, the global precipitat on will 
also increase (Collins et al., 2013). Knowles et al. (2006) reported that there is a trend for precipitation t fall as 
rain rather than snow in certain regions. Approximately 60% of the Palestinian population depends completely 
on the agriculture. Irregular rainfall patterns when there is increased temperature and high CO2 content in the 
atmosphere, affect the agricultural production. The Int rgovernmental Panel on Climate Change (IPCC) has 
warned that the global mean surface temperature will rise and may result into uneven climatic changes. This 
rising air temperature may have an effect on agriculture at large scale. It has been suggested over the 20th century 
that the rising temperature plays an important role t wards global warming as compared to precipitation. 
Researchers have proved that crop yield falls by 3% to 5% for every 1-2C° rising in the temperature. The climate 
change is going to contribute substantially to the food insecurity in the future, by rapid food price ncreases, may 
cause sudden reductions in agricultural productivity and reducing food production (Herrero and Johnson, 1980; 
Schoper et al., 1987; Dupuis and Dumas, 1990; Gitay et al., 2001; Cai et al., 2016; Rosenzweig et al., 2013). 
     Like the rest of the world, the eastern Mediterranean region is expected to undergo changes in precipitation 
and temperature over the next decades due to the Global Climate Change (Houghton et al., 2001). Lobell and 
Field (2007) have estimated that changes in the average temperatures and precipitation in the growing season 
alone can explain 30% of the global production of cr ps between 1961 and 2002. 
The climate change is one of the biggest threats of great importance to the development on poor countries. 
Τhe poorest regions in the world are expected to be exposed to the highest levels of instability in food production 
and Palestine to be one of the countries affected by the effects of climate change. The objective of this paper is to 
discuss and analyze the impact of the climate changes on agriculture, which is considered as the backbone of the 
Gaza Economy. 
 
2. Materials and Methods  
 
2.1. Data collection 
 
     In this present study, data of the yearly mean of air temperature and rainfall from the Palestinian 
Meteorological Department were collected and utilized. Taken into consideration the limitation of the 
meteorological observation, the longest and continuity data of rainfall and annual average temperature obtained 
cover a period of 36 years (1982-2018) for Gaza (Latitude 31°25′N Longitude 34°20′E and Altitude 14 meters). 
The agricultural available data has been collected from the Palestinian Central Bureau of Statistics and Ministry 
of Agriculture during 1993 to 2010. 
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     The air temperatures were measured by dry bulb mercury thermometers sheltered from direct solar radiation 
2m above ground level with an accuracy of 0.1°C. A rain gauge instrument was also used to gather and measure 
the amount of liquid precipitation over a set period of time. Standard rain gauges have a wide funnel leading into 
a cylinder that is marked in centimeters. 
 
2.2. Study areas 
     Palestine is situated between 29°and 33° North Latitude and between 35° and 39°East Longitude at the 
eastern south ends of the Mediterranean Sea in south west of Asia in the Middle East. Palestine is bordered by  
Lebanon in the north side, the northeast by Syria,  by Jordan in the east, and by Egypt in the southwest part of it. 
The Gaza Strip (31°50′N 34°41′E) is an exclave region of the State of Palestine o the eastern coast of the 
Mediterranean Sea that borders Egypt on the southwes  for 11 kilometers (6.8 mi). Gaza is part of the Palestinian 
National Authority, which also includes the West Bank and are claimed by the State of Palestine. The Gaza strip 
is 41 kilometers (25 mi) long, and from 6 to 12 kilometers (3.7 to 7.5 mi) wide, with a total area of 365 km2 (141 
sq. mi), with around 1.9 million. Gaza is among thear as with the highest population density around the world. 
Gaza weather station has a Mediterranean climate with dry hot summers and mild winters (Köppen climate 
classification Csa), located on the country's Mediterranean coastal plain at the distance of nearly 200m from the 
shoreline, 14m above sea level (Fig.1). 
 
.  
Figure 1. The location of study area 
3. Results and Discussion 
The climatic changes are expected to affect the agricultural productivity through a series of concomitant 
factors, including rise of near-surface atmospheric carbon dioxide (CO2) concentrations and of the averag  
surface temperatures, changes in temperature extremes, in the geographic distribution and in the season l 
patterns of precipitations. 
The energy emissions in Palestine are around 1997.7 Giga gram of carbon dioxide equivalent (The 
Palestinian Environmental Assessment Policy). Mostly (97%) carbon dioxide with a limited emission (3%) of 
methane and nitrous oxide (Tab. 1). All of these emissions are from fuel combustion. The largest contribu or to 
energy emissions is the transportation sector (47%), followed mainly by the household (30%), energy industries 
(20%) and construction (3%). The most commonly used fu ls are diesel, liquefied gas and wood (The Palestinian 
Environmental Assessment Policy).  
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         Table 1. Total greenhouse gas emissions in Palestine (The Palestinian Environmental Assessment Policy). 
 
GHG Giga gram of carbon dioxide equivalent 
Carbon dioxide - CO2 199.2 
Methane - CH4 802.6 
Nitrous oxide - N2O 523.5 
 
 
     As seen in Figure 2, the total cultivated 
area in the West Bank and Gaza Strip during the 
agricultural season 1994/95 was about 1905 
thousand dunums of which 90% are in the West 
Bank and 10% are in the Gaza Strip. It is noted 
that irrigated agriculture in the Gaza Strip 
dominates occupies 58% of the total cultivated 
areas in the Gaza Strip. At the same time the 
percentage in the West Bank does not exceed 
6% of the total cultivated area. On the other 
hand, the total cultivated area in the West Bank 
and Gaza Strip during the agricultural year 
2007/08 reached about 1854 thousand dunums 
of which 91.4% in the West Bank compared to 







Figure 2. ► 
Distribution of cultivated area of vegetables and 
field crops over Palestine (Gaza and West 
Bank) 
 
3.1. Effect of Temperature 
The rise in temperatures due to climatic changes in the Gaza (a) has affected the rate of plant growing, (b) has 
changed the planting time and (c) has led to the disappearance of some crops and emergence of others. W  will 
discusses these effects separately and in details. Thus, the productivity has been changed. When the temperature 
differs from that suitable for growth, symptoms of this difference appear. The optimal growth degree for most of 
the plants ranges from 15 ºC to 40 ºC. Subjecting plants to a above optimum (generally greater than 4 °C) 
resulted in severe yield loss extending to complete crop failure (Ghosh et al., 2000; Sato et al., 2000; Kadir et al., 
2006; Gote and Padghan, 2009; Tesfaendrias et al., 2010)(Fig. 3). 
 
Figure 3. Trend Analysis for annual average air temperature of Gaza during period last 36 years (1982-2018) 
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     When the temperature rises above the maximum end, the damage caused to the plants is higher than if the
plants were subjected to lower temperatures to the low r end. Under high temperature, tomatoes fail to produce 
viable pollen while their leaves remain active. There are some heat tolerant tomatoes which do better than others 
related to their ability to successful pollinate even under extreme conditions (Peet et al., 2003; Sato, 2006). The 
rising temperatures above 30 °C tend to damage the cells in maize which in its turn reduces the size of the grain 
(Commuri and Jones, 2001). 
 
     During the climate change, the mean monthly mini um air temperature had higher rates of change compared 
to the mean monthly air temperature. The increased temperatures have been higher during the nighttime because 
of urbanization, industrialization and land use change. Peng et al. (2013) observed from northern hemisphere 
land datasets that warming over the past five decades is primarily due to an increase in the daily mini um 
(night-time) temperatures with little contribution from daily maximum (daytime) temperatures. Hatfield et al. 
(2011) suggest that increases in minimum air temperature may have more significant effects on the 
plants’growth, because it alters the plant respiration rates and potentially reduces the biomass accumulation and 
crop yield (Fig. 4).  
 
 
                    
Figure 4. Trend of cultivated area of fruit trees and vegetabl s in dunum over Gaza from 1993 to 2010 
 
     The increase in the temperatures, as a result of the climate changes in the Palestine, has led to the following 
results: 
- Temperature plays an important role in accelerating or delaying of plant flowers. The increased temperature has 
lead flowers to fall, finally affecting the production and the prices. Citrus, which is considered one f the main 
sources of citizen's income in the Gaza Strip, was greatly affected by the change in temperature and the high 
prices. From those, the lemons and the Valencia orange were negatively affected in the majority as seen in 
Figure 5. The fall of freshly cut flowers from fruit trees varied among different species, varieties and
environmental conditions (Palestinian Ministry of Agriculture). 
 
Figure 5. Trend of annual cultivated area of Valencia orange from 1993 to 2010 
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- The rising temperatures have caused many agricultural pests that were unknown before. On the other hand, it 
has also led to the elimination of beneficial organisms and subsequently to the destruction of a majority f trees 
and the use of expensive pesticides. Climate scientists have highlighted the existing threat of the yild of rice, 
wheat and corn which has halved for the countries of Europe and countries with a temperate climate. The 
doubling of the population and agricultural pests have been pointed out as the reasons for this phenoma. In a 
publication of Joshua Tuxbury (University of Colorado) is mentioned that as the air temperature rises one 
degree, insects will "devour" an average of 2.5% of the crops. Another scientist, Scott Merrill (University of 
Vermont, USA) has emphasized that as the temperatur rises, the speed of the metabolism in insects increases. In 
that way their reproduction accelerates and the need for more food increases. As a result, the sizes of the 
agricultural crops get negatively affected. 
-The high soil temperature leads to an increase in the evaporation process, and hence increased soil salinity and 
reduced fertility. The transpiration process increases while the temperature increases , and so the need for 
irrigation does. The change in soil temperature works to expand and shrink the minerals that make up the hard 
soil grains. Which helps in the long run breaking and fragment the soil due to the variation in the expansion 
factors of the different minerals that make up the soil mixture. There is also a clear relationship between the soil 
temperature and the speed of movement of capillary w ter and filtration on the one hand, and the ability of water 
to dissolve salts on the other hand. The soil temperature also influences the speed and direction of chemical 
processes, especially those affecting soil nutrients a d the activities of microorganisms that degrade the organic 
matter, seed germination processes and root growth. The shading contributes to blocking about 20 to 30% of sun 
heating and thus it protects the plants from potential damage. However, the material cost of this cannot be 
tolerated by most of the Palestinian farmers, and the low prices of the product on the market do not encourage 
them to embrace this idea. 
 
3.2. Effect of Rainfall  
 
     With less rainfall, groundwater becomes the only natural source of fresh water in Gaza. With less than 4% of 
the water available for human consumption, the Gaza Strip faces an ever increasing water crisis over th  past 
decade. The Gaza Strip is one of the most densely populated areas in the world, with more than 4,500 people per 
square kilometer, as natural freshwater supplies no lo ger meet the needs of the Strip's 1.76 million people (UN, 
2012). The Water Authority in the Gaza Strip has warned for increase in the salinity of the groundwater to a 
dangerous percentage of more than 95% of the wells. Thi  has resulted from the interference of groundwater 
with sea water (Fig. 6).  
 
 
Figure 6. Trend Analysis for annual average rainfall of Gaza during period last 36 years (1982-2018) 
 
 
     The Palestinian farmers commonly suffer from insufficient water through which the plants can be 
compensated for the increase in transpiration process in hot climates, which makes the loss double. The
extinction of the agricultural areas that were watered by rain, such as watermelon, peas, and all kinds of 
cucurbits. The reduced average rainfall as shown in Fig. 6 has led to the replacement of crops and trees, 
cultivated and famous in some areas of Gaza, such as m ngo and guava. Moreover, the planting dates 
(agricultural seasons) have been procrastinated due to the delayed rains. Subsequently, they have started in 
August instead of September and this has affected th  production and the prices.  
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3. Conclusion 
     In conclusion, the area of irrigated lands of fruit trees in the Gaza Strip prevails, on the contrary to the West 
Bank, where rained trees grow the largest area of the total area of fruit trees. The comparison of the cultivated 
years shows that the agricultural season 2007/2008 is similar to that 2001/2002, while the largest cultivated area 
was during the season 1997/1998. Then the smallest cultivated season was during 1998/1999. It is noted that, the 
year 1998/1999 was the lowest in the amount of rainfall in the Gaza Strip, reaching 164.7mm. Irrigated 
agriculture and low rainfall led to salinity of the groundwater which reaching a dangerous percentage in Gaza. 
Work must be done to find quick solutions before thsituation will worsen. Groundwater should only be used 
for drinking and looking for other alternatives to agricultural irrigation.  It was clear from the result  of this 
research that there is a negative effect of climate changes on agriculture in the Gaza Strip. We hope that new 
varieties and seeds capable of growing in the changing climatic conditions will be developed with the efforts 
made by scientists and researchers in the field of agriculture. 
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